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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR LI 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 16 January 2007 has been entered. 

2. Claims 51-65 are pending. 

3. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claim Objections 

4. Claims 63 and 65 are objected to because "mitochondria" is misspelled. 

Claim Rejections - 35 USC § 112 

5. Claims 51, 53, 57, 61 and 63 are rejected under 35 U.S.C. 1 12, first paragraph, as 
containing subject matter that was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. The rejection is modified from 
the rejection set forth in the Office action mailed 17 July 2006, as applied to claims 8-9, 14, 20- 
23 and 30-34. Applicant's arguments filed 16 January 2007 have been ftally considered but they 
are not persuasive. 
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Claims 53 and 61 require that the microbial p-l,4-endoglucanses be thermostable. The 
specification fails to describe the structural features that confer thermostability on a microbial p- 
1,4-endoglucanse. 

One of skill in the art would not recognize that Applicant was in possession of the 
necessary common attributes or features of the genus in view of the disclosed species. Since the 
disclosure fails to describe the common attributes that identify members of the genus, and 
because the genus is highly variant, the disclosed species are insufficient to describe the claimed 
genus. 

Hence, Applicant has not, in fact, described plants transformed with nucleic acids that 
encode thermostable microbial p-l,4-endoglucanses within the full scope of the claims, and the 
specification fails to provide an adequate written description of the claimed invention. 

Therefore, given the lack of written description in the specification with regard to the 
structural and functional characteristics of the claimed compositions, it is not clear that Applicant 
was in possession of the claimed genus at the time this application was filed. 

Applicant urges that Jung, Gilkes and Henrissat teach the structural elements of 
numerous microbial endoglucanases (response pg 6-7) 

This is not found persuasive. While Gilkes and Henrissat have overcome a portion of the 
rejection (the lack of description of any microbial enodglucanase other than T.fusca El, E2 or 
E5), neither describe the structural features that confer thermostability on a microbial p-1,4- 
endoglucanse. The structural features that distinguish thermostable microbial p-1,4- 
endoglucanses from nonthermostable microbial p-l,4-endoglucanses is not described. 
6. Claims 51, 53 and 57-65 are rejected under 35 U.S.C. 1 12, first paragraph, because the 
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specification, while being enabling for plants transformed with T.fusca p-l,4-endoglucanse- 
encoding sequences, does not reasonably provide enablement for plants transformed with nucleic 
acids encoding any microbial p-l,4-endoglucanse. The specification does not enable any person 
skilled in the art to which it pertains, or with which it is most nearly connected, to make and/or 
use the invention commensurate in scope with these claims. The rejection is modified from the 
rejection set forth in the Office action mailed 17 July 2006, as appHed to claims 8-9, 14, 20-23 and 
30-34. Applicant's arguments filed 16 January 2007 have been fully considered but they are not 
persuasive. 

The claims are broadly drawn to plants transformed with a nucleic acid encoding any 
thermostable microbial p-1.4-endoglucanse. 

In contrast, the instant specification, however, only provides guidance for expression of 
constructs comprising a nucleic acid encoding the T, fusca El , E2 or E5 p-1 .4-endoglucanse 
operably linked to the tobacco PR- la or the CaMV 35S promoter in tobacco, maize or wheat 
(example A) and similar expression in plants of constructs encoding fusion proteins of those 
endoglucanases and a vacuolar signal sequence (example B). 

The specification only teaches one source of thermostable microbial p-l,4-endoglucanses, 
those from T, fusca, and does not teach how to make other thermostable microbial p-1,4- 
endoglucanses. 

Additionally, claims 63 and 65 encompass plants trasnformed in their plastids with 
constructs comprising targeting sequences that target the microbial p-1, 4-endoglucanse to the 
vacuole, mitochondria, peroxisome, ER, apoplast, or for extracellular secretion. The 
specification teaches no such targeting sequences that function on a protein that is made within 
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the chloroplast and that targets the protein out of the chloroplast and into another organelle. This 
is not a process that occurs in plant cells. 

Given the claim breath and lack of guidance in the specification as discussed above, the 
instant invention is not enabled throughout the full scope of the claims. 

Applicant urges that Jung, Gilkes and Henrissat teach numerous microbial 
endoglucanases (response pg 8). 

This is not found persuasive. While Gilkes and Henrissat have overcome a portion of the 
rejection, they do not teach thermostable microbial |3-l,4-endoglucanses other than those from T, 
fusca, which are the only thermostable microbial p-l,4-endoglucanses taught in the specification. 

Applicant urges that Jung teaches the similarities and differences between thermophilic 
and nonthermophilic endoglucanses (response pg 9). 

This is not found persuasive because Jung teaches no clear ditinguiishing featurers of 
thermodtable endoglucanses. C. thermocellum celD has features not present in the T fusca 
enzymes (paragraph spanning pg 3039-3940), although C. thermocellum is presumably 
thermophilic, while sharing sequenc with presumably nonthermophilic enzymes. There is no 
structure identified as identifying an endoglucanse as thermophilic. 

Claim Rejections - 35 USC §103 
7. Claims 51-54, 56-58 and 60-65 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Van Ooyen et al (US Patent 5,705,375, filed June 1992) in view of Lao et al (1991, J. 
Bacteriol. 173:3397-3407. The rejection is modified from the rejection set forth in the Office 
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action mailed 17 July 2006, as applied to claims 8, 14-15 and 21-23. Applicant's arguments 
filed 16 January 2007 have been fully considered but they are not persuasive. 

The claims are drawn to plants transformed with a nucleic acid encoding a microbial 
endo-p-l,4-glucanase^operably linked to a plant promoter. 

Van Ooyen et al disclose plants and seeds whose nucleus is transformed with the Bacillus 
licheniformis a-amylase coding sequence under control of a constitutive (35S) promoter or an 
inducible (patatin) promoter (column 11, lines 45, to column 14, line 57). Van Ooyen et al also 
disclose use of tissue specific and developmental stage specific promoters (claims 2, 8 and 10; 
column 6, lines 13-26) and targeting the* protein to various cellular compartments, including the 
chloroplast, mitochondria and vacuole (column 6, line 53, to column 7, line 3; column 3, lines 
39-46 and 62-65; claim 4). 

Van Ooyen et al do not disclose plants transformed with a nucleic acid encoding 
microbial endo-p-l,4-glucanase. 

Lao et al teach nucleic acids encoding the T.fusca E2 and E5 p-l,4-endoglucanases, 
which are thermostable. 

At the time the invention was made, it would have been obvious to one of ordinary skill 
in the art to modify the plants and seeds taught by Van Ooyen et al, to express microbial endo-p- 
1 ,4-glucanases in them, including those taught by Lao et al. One of ordinary skill in the art 
would have been motivated to do so because of the suggestion of Van Ooyen et al to express 
microbial p-l,4-endoglucanases in plants (column 4, lines 1 1-36). Tissue specific and 
developmental stage specific promoters would determine a spatial and temporal expression 
pattern on the microbial p-l,4-endoglucanase. One of ordinary skill in the art would have been 
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motivated to use the microbial endo-p-l,4-glucanases taught by Lao et al because they were 
available and selection of one microbial endo-p-l,4-glucanase over another is an obvious design 
choice and optimization of experimental parameters. 

Applicant urges that Van Ooyen et al does not provide motivation to express endo-p-1,4- 
glucanase in a temporal or spatial manner (response pg 9-10). 

This is not found persuasive because motivation is found in column 3, lines 62-655 which 
discusses expressing more than one enzyme in a tissue-specific or developmental manner; those 
additional enzymes are listed in column 4, lines 1 1-36 and include endo-p-l54-glucanase. 

Applicant urges that expression of cellulose degrading enzymes in a cellulose containing 
organism like a plant is counterintuitive, and Van Ooyen et al does not address the problem or 
suggest how to overcome it (response pg 10). 

This is not found persuasive. Van Ooyen et al teaches targeting the protein to various 
cellular compartments, including the chloroplast, mitochondria and vacuole (column 6, line 53, 
to column 7, line 3) and teaches use of tissue-specific or developmental promoters (column 3, 
lines 62-65; column 6, lines 13-26). Both of these would overcome the problem Applicant 
discusses. 

Applicant urges that endo-p-l,4-gIucanase is mentioned as part of laundry list; further, 
although endo-p-l,4-glucanase were well-known, no attempt was made in the art to express them 
in plants (response pg 10). 

This is not found persuasive. Van Ooyen et al explicit suggest to express endo-p-1,4- 
gliicanase belies Applicant's assertion that there is no motivation to do so. 
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8. Claims 55 and 59 are free of the prior art, given the failure of the prior art to teach a plant 
transformed with a construct comprising a wound- or chemically-inducible promoter operably 
linked to a nucleic acid encoding a microbial endo-p-l,4-glucanase. 

9. Claim 55 is objected to as being dependent upoh a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 



Conclusion 

10. No claim is allowed. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anne R. Kubelik, whose telephone number is (571) 272-0801 . 
The examiner can normally be reached Monday through Friday, 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Anne Marie Grunberg, can be reached at (571) 272-0975. 

The central fax number for official correspondence is (571) 273-8300. 

Patent applicants with problems or questions regarding electronic images that can be 
viewed in the Patent Application Information Retrieval system (PAIR) can now contact the 
USPTO's Patent Electronic Business Center (Patent EBC) for assistance. Representatives are 
available to answer your questions daily from 6 am to midnight (EST). The toll free number is 
(866) 217-9197. When calling please have your application serial or patent number, the type of 
document you are having an image problem with, the number of pages and the specific nature of 
the problem. The Patent Electronic Business Center will notify applicants of the resolution of 
the problem within 5-7 business days. Applicants can also check PAIR to confirm that the 
problem has been corrected. The USPTO's Patent Electronic Business Center is a complete 
service center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It also 
enables applicants to view the scanned images of their own application file folder(s) as well as 
general patent information available to the public. 

For all other customer support, please call the USPTO Call Center (UCC) at 800-786- 

9199. 



Anne Kubelik, Ph.D. 
June 20, 2007 



